Performance of the Adolescent
Obsessive-Compulsive Scale in a Community Survey Several issues point to the relevance of screening instruments for obsessive compulsive disorder (OCD) in children and adolescents. First, OCD is quite common. According to international studies, prevalence rates of OCD in children and adolescents range between 0.35 and 4 percent with sub-clinical manifestations varying even between 2.7 and 19 percent (Apter et al., 1996; Brynska & Wolanczyk, 2005; Douglass, Moffitt, Dar, McGee, & Silva, 1995; Flament et al., 1989; Heyman et al., 2001; Lewinsohn, Pettit, Joiner, & Seeley, 2003; Maina, Albert, Bogetto, & Ravizza, 1999; Valleni-Basile et al., 1994; Zohar et al., 1992) . Differences in age distribution of the samples, methodology of assessment, and diagnostic criteria contribute to the diversity of findings. In addition, in most of the clinical cases of OCD there are various co-morbid disorders or symptoms, most commonly, affective and/or anxiety disorders, disruptive disorders consisting of attention-deficit hyperactivity and conduct disorders, tic disorders, and less frequently, elimination disorders, eating disorders, and psychoses (Leonard et al., 1993) ; (Heyman et al., 2001) ; (Reddy et al., 2000) ; (Geller, Biederman et al., 2004) ; (Hanna, 1995; Valleni-Basile et al., 1994) ; (Douglass et al., 1995) .. A chronic course of the disorder has been seen on average in 41 percent of the cases according to a recent metaanalysis (Geller et al., 1998) .
Second, there is a remarkable time lag of a mean of two and a half years between first symptoms of OCD and referral to assessment and treatment in the affected children and adolescents (Geller et al., 1998) . Both parental ignorance of the symptoms and reluctance of disclosure of OCD symptoms in the affected children and adolescents, contribute to this time lag.
Thus, early identification by use of screening measures could contribute to more advanced referral to professional help. Further challenges in assessment include differentiation between normal and abnormal manifestations of obsessive-compulsive behaviors, particularly in children and adolescents, and the complexity of a very heterogenous clinical condition that is frequently comorbid with other psychiatric conditions. So far, attempts to develop a suitable screening instrument for OCD have been based exclusively on parental information. Using the Child Behavior Checklist (CBCL) (Achenbach, 1991a) , an obsessive compulsive scale (0CS) consisting of 8 items has been developed and validated by Nelson et al. (Nelson et al., 2001) . The OCS has been analyzed in further studies based on clinical subjects leading to different suggestions in terms of number of items (Storch et al., 2006) , ideal cut-off score (Hudziak et al., 2006) or diagnostic algorithm . In addition, a cross-cultural twin study showed that the OCS is influenced by both genetic and unique environmental factors (Hudziak, Copeland, Stanger, & Wadsworth, 2004) .
Given the common discrepancy of informants in child and adolescent psychopathology, it is not surprising that parent and child/adolescent information on OCD symptoms shows only low agreement. In a study by Rapoport et al. among 35 cases of OCD 32 were identified based on child/adolescent interviews whereas only 4 were diagnosed based on parental interviews. Kappa coefficients indicating the amount of agreement between parental and child/adolescent information amounted to k = .16 for obsessions and to k = .24 for compulsive behaviors in a study by Cantwell et al. (Cantwell, Lewinsohn, Rohde, & Seeley, 1997 ) which have to be considered low according to the classification by Cohen (1960) .
From the foregoing study and the clinical observation that OCD patients of all ages tend to hide their symptoms it becomes obvious that screening for OCD should be based more strongly also on child and adolescent information. This is particularly true for older children and adolescents. Thus, the present study used the OCS based on the CBCL as a model for the development of a parallel adolescent OCS based on the Youth Self Report (YSR} (Achenbach, 1991c) . Community survey data with three waves of assessment during adolescence and young adulthood allowed the development of the AOCS including the study of the agreement between parent and youth informants and of the continuity across the three times of assessment .
Method

Subjects
The present sample is based on a cohort of 1,964 students aged 6 to 17 who were living in the Canton of Zurich, Switzerland in 1994. The cohort was a stratified randomized sample representing the 12 counties of the canton, the school grades, and the types of school and formed the basis of the Zurich Epidemiological Study of Child and Adolescent Psychopathology (ZESCAP). A full description of details of the sampling procedure was given in a previous article (Steinhausen, Winkler Metzke, Meier, & Kannenberg, 1998) . The preadolescents and adolescents (aged 11 -17 years) of the ZESCAP sample (N=1100) provided the basic cohort of the longitudinal Zurich Adolescent Psychology and Psychopathology Study (ZAPPS).
This cohort of 1100 subjects was studied longitudinally at three times, namely, in 1994 (time 1), 1997 (time 2) and 2001 (time 3). At each time, a multidimensional screening based on various questionnaires measuring internalizing (e.g., anxious and withdrawn) and externalizing (e.g., aggressive and rule-breaking) behavior problems, depression, eating disturbance, alcohol and other drug abuse was performed. In a second stage, structured psychiatric interviews were used with those subjects who scored above the cut-off scores for any screening instruments and with a certain number of controls scoring below the cut-off score on each screening instrument. On the basis of the screening procedure the sample was reduced at each time. In addition, some subjects dropped out from the sample (e.g., after leaving school) on both the screening and the interview level. In order to work with a full data set, including all data from both the screening and the interview stage based on a sample that still was representative for local census data, the final longitudinal cohort with three waves of assessment was reduced to N = 593. These subjects were representative for the census population with regard to gender (Chi 2 = 2.14, df = 1, p = n.s.) and biannual age distribution of 17 -22 years olds (Chi 2 = 2.67, df = 2, p = n. s.). Due to missing items on the OCS, data of a total of 23 subjects had to be dropped from the analyses so that a total of N = 570 subjects remained in the analyses of the present study. Mean ages of this longitudinal cohort at the three times of assessment were 13.6 (SD = 1.6), 16.6 (SD=1.6), and 20.2 (SD = 1.6) years. The sample was composed of 275 (48.2 %) males and 295 (51.8 %) females. After multi-dimensional screening a total of N = 182 screen-positive subjects and N = 172 screen-negative subjects were interviewed at time 3. Thus, psychiatric diagnoses in a total of N = 354 participants of the study were available during young adulthood.
Based on the 90th percentile of the adolescent OCS distribution (AOCS) of the YSR or the YASR (see below) three high scoring groups were identified. The 90th percentile was chosen as a commonly used cut-off for the selection of extreme groups with clinical significance. At time 1 there were 59 subjects (23 males, 36 females), at time 2 there were 86 subjects (44 males, 42 females), and at time 3 there were 68 subjects (32 males, 36 females) who were screened positively on the AOCS. At each assessment, the rest of the sample served as the control group.
Measures
Questionnaires were filled out confidentially by the subjects during school hours in 1994
and had to be mailed in 1997 and 2001. All questionnaires reflect raw scores and are keyed positively, i.e. high scores represent high expression of the content of the scale.
Y o u t h S e l f R e p o r t (Y S R).
The problem behavior section of the YSR (Achenbach, 1991c) and its Swiss adaptation consists of the following primary subscales: socially withdrawn, somatic complaints, anxious/depressed, social problems, thought problems, attention problems, delinquent behavior, and aggressive behavior. Two second-order scales reflecting internalizing and externalizing can be calculated. In the present study, the adolescents at time 2 and 3 responded to the YSR.
Scores of the other scales were adjusted after taking out the AOCS items as a separate scale.
Y o u n g A d u l t S e l f R e p o r t (YASR).
With the exception of the subscale measuring social problems and the inclusion of the subscale measuring intrusiveness the YASR (Achenbach, 1997) consists of the same primary and secondary dimension as the YSR (Achenbach, 1991c) . The YASR was used at time 3 (2001). The AOSC based on the YASR followed the same procedure as described for the YSR. Scores for the various scales were adjusted after taking out the AOCS items as a separate scale.
O b s e s s i v e C o m p u l s i v e S c a l e.
The adolescent obsessive compulsive scale (AOCS) of the YSR was modeled after the OCS based on the parental CBCL as proposed by Nelson et al. (2001) . Thus, the scale was composed of the following items of the YSR which were added up based on the standard weighted responses to the items (0, 1, or 2): item 9: I can't get my mind off certain thoughts; item 31: I am afraid I might think or do something bad; item 32: I feel that I have to be perfect; item 52: I feel too guilty; item 66: I repeat certain actions over and over; item 84: I do things other people think are strange; item 85: I have thoughts that other people would think are strange; item 112: I worry a lot. These items were dropped from the calculation of scores of the original primary and secondary scales of the YSR.
C h i l d B e h a v i o r C h e c k l i s t (CBCL).
The problem behavior section of the CBCL (Achenbach, 1991b) and its Swiss adaptation (Steinhausen, Winkler Metzke, Meier, & Kannenberg, 1997) matches the composition of the YSR and consists of the following pri-mary subscales: social withdrawn, somatic complaints, anxious/depressed, social problems, thought problems, attention problems, delinquent behavior, and aggressive behavior. Two second-order scales reflecting internalizing and externalizing can be calculated. The CBCL was filled out by the parents at time 1 (1994) and 2 (1997). Scores for the various scales were adjusted after taking out the OCS items as a separate scale.
Y o u n g A d u l t B e h a v i o r C h e c k l i s t (YABCL).
In terms of the items and the primary and secondary scales the YABCL (Achenbach, 1997) matches the composition of the YASR. Parents were asked to evaluate emotional and behavioral problems in their young adult sons and daughters who participated in the study at time 3. Again, scores for the various scales were adapted after taking out the AOCS items as a separate scale.
C o m p o s i t e I n t e r n a t i o n a l D i a g n o s t i c I n t e r v i e w (CIDI).
Psychiatric assessments in young adulthood were based on the computer-assisted personal interview (CAPI) version of the Munich-Composite International Diagnostic Interview (M-CIDI) (Wittchen & Pfister, 1997) covering DSM-IV and ICD-10 criteria. Diagnostic findings reported in this paper are based on the CIDI/DSM-IV without using the DSM-IV hierarchy rules. The M-CIDI is a fully structured interview that covers a total of 13 diagnoses and an additional indicator of any diagnosis. Inter-rater reliability coefficients amount to k = .81 -1.00. Undergraduate psychology students were each trained in a series of five interviews by a certified interviewer (CW) in order to perform the computer-assisted structured personal interview with the subjects. Inter-rater reliability was not established during the training of these interviewers.
Statistical analyses
Multivariate analyses of co-variance (MANCOVA) controlling for age and sex were performed in order to test for differences between high-scoring and control groups with regard to internalizing and externalizing based on raw scores of these two dimensions. Cohen's kappa was calculated in order to analyze agreements between parent and youth information regarding group assignment. Odds ratios were calculated in order to test for stability of group classification across time and association with mental disorders in young adulthood. Logistic regression analyses were performed in order to study multivariate prediction of adult psychiatric disorders.
Results
In a first step of the analyses, the high scoring and the control group were compared with regard to internalizing and externalizing at each time of the survey. Findings are shown in Table 1 . The three MANCOVA did not show any interaction of sample by age so that age differences will be omitted from the presentation of data. However, there were significant differences between the groups indicating that the risk group had higher scores with regard to both internalizing and externalizing across time. Additional significant sample by sex interactions indicated that at times 1 and 2 females among the high-scorers had the highest internalizing scores.
In another step of the analyses, the association of AOCS status with psychiatric diagnoses at time 3 was analyzed. There were significant associations with six psychiatric disorders as shown in table 2. Frequencies of depressive disorders, anxiety disorders, posttraumatic stress disorders (PTSD), somatoform disorders (including sub-threshold cases), eating disorders, and pain disorders were increased significantly among the high-scorers at time 3. The number of subjects with OCD among the high-scorers (2/55 or 3.6%) compared to the controls (5/299 or 1.7%) was not increased significantly (OR = 2.2, CI = .42 -11.7). However, the overall prevalence for OCD (7/354 or 2.0%) was very much within the expected range.
In order to control for effects of concomitant psychopathology at time 3 on these disorders, both the YASR total score at time 3 and the AOCS classification at time 3 were included in logistic regression analyses in predicting the various psychiatric diagnoses at time 3. Findings are presented in table 3. In these analyses, anxiety disorders were not predicted anymore.
Depressive disorders and posttraumatic stress disorders were both predicted by high-score status at time 3 with depressive disorders being additionally predicted also by the YASR total score. Somatoform disorders, eating disorders, and pain disorders each were predicted significantly only by the concomitant YASR total score.
Informant agreement based on the AOCS of the YSR and the OCS of the CBCL is shown in table 4 indicating that at all three times parents and youth showed very low though slightly increasing agreement regarding group membership of the subjects. Stability of classification across time is presented in Table 5 . At each time of the study, the risk of remaining a high-scoring subject was increased significantly.
Discussion
The present contribution introduces the AOCS as a self-report measure for adolescents and young adults. The AOCS was modelled after the OCS which is based on parental reports.
So far, all OCS studies have been based on clinical subjects. Thus, these studies do not provide answers to two important questions, namely, whether or not the OCS as a screening instrument allows the identification of subjects in the community and whether or not the OCS is sensitive enough for this task when resting only on parental information. Thus, the present study based on the self-reported AOCS by adolescents and young adults and a community survey does provide important additional information. Furthermore, the age range of the subjects between means of 13 to 20 years at three times of assessment is favourable for this kind of study because clinically a sizeable proportion of OCD patients have the onset of the disorder during this age range.
Various aspects of utility of the AOCS were examined in the present study. The comparison of high-scorers and controls with regard to internalizing and externalizing problems allowed a first test of frequently associated behavioral features of OC symptoms. The significantly increased scores on both dimensions for high-scorers across two times in adolescence and in young adulthood match various studies dealing with co-morbidity in clinical patients that had been assessed in childhood and adolescence. From these studies it is clear that clinical OCD in this age range goes together not only with internalizing but also with a broad variety of other disorders including externalizing disorders (Heyman et al., 2001; Douglass et al., 1995; Valleni-Basile et al., 1994; Leonard et al., 1993; Reddy et al., 2000; Geller et al., 1998; Geller, Wagner et al., 2004; Hanna, 1995) . As an additional finding, the amplifying effect of female sex on internalizing among the high-scorers was observed. The strong relationship of female sex and internalizing disorders is a very common finding in adolescent psychopathology.
The data collected in young adulthood allowed a test of criterion-related validity by analyzing the association of AOCS status with the whole spectrum of major DSM IV diagnoses.
The most robust test of high specificity of the AOCS would have been a strong association with the diagnosis of OCD. However, due to the limited sample size and the low absolute rate of diagnosed OCD subjects in young adulthood the confidence intervals of the OR were so large that the difference in young adult OCD rates between AOCS high-scorers and controls
were not significant. This difficulty is present in almost all general population studies because the numbers of affected individuals are usually inadequate to draw robust conclusions concerning the validation of assessment instruments. Nevertheless, the direction of the findings based on an expected prevalence rate of 2 percent for OCD provide some hope that the AOCS could represent a sensible instrument for the screening of clinical OCD.
When testing criterion-related validity at time 3 by analyzing the associations of AOCS status with psychiatric disorders in young adulthood, there were significantly increased rates among AOCS high-scorers for depressive disorders, anxiety disorders, posttraumatic stress disorders, somatoform disorders, eating disorders, and pain disorders. Only in two of these disorders, the contribution from AOCS status remained significant after controlling for general concomitant psychopathology. These two disorders were depressive disorders and posttraumatic stress disorders. It may well be that the association of the AOCS with these two conditions reflect meaningful elements of criterion-related validity because OC features are present both in depressive disorders and PTSD.
The next step of the analyses looked for informant agreement. Again, findings are very much in accordance with clinical studies of child and adolescent OCD subjects (Cantwell et al., 1997) The agreement among parents and youth is remarkably low also in the present study based on subjects from the community. This finding is not exceptional for OCD subjects but, rather, extends to most adolescent psychiatric disorders showing low agreement between parents and youth reports (De Los Reyes & Kazdin, 2005) .
Parents tend to have little insight into all kinds of internalizing problems of their youngsters and adolescents tend to hide their OC symptoms. The clinical consequence of the discrepant perceptions of problems by parents and adolescents underlines the importance of multiinformant assessment with a strong emphasis on self-reports by adolescents. Thus, the AOCS could provide important information that otherwise might not be detected in routine assessment.
The final finding on significant stability across time showed that 5.1 percent of the sample remained screen-positive over three years between late adolescence and young adulthood and 2.3 percent were screen-positive even over six years between early adolescence and young adulthood. Thus, there is some indication that the AOCS identifies some individuals with stable OC features. Whether these findings converge with clinical studies indicating that there is a sizeable proportion of chronic courses among child and adolescent OCD patients (Stewart et al., 2006) , still has to be proven. Further studies should look for the content validity of the AOCS.
Limitations of the present study include the size of the sample that is not sufficiently big enough for the identification of a larger group of individuals suffering from clear-cut clinical OCD in order to allow a definite test of the criterion-related validity of the AOCS. Furthermore, a test of concurrent validity in terms of comparisons with well established clinical OCD scales was not feasible in the present study. In conclusion, the present findings indicate that the AOCS is a promising screening device in epidemiological studies and may also assist in clinical assessments by providing a dimensional score of OC severity that may be used for evaluation of interventions. 
